The patient is the centre of a web of relationships, and the impact of his/her disease on family members and caregivers must be taken into account. The aim of this study was to identify the specific instruments that measure the impact of a dermatological disease on the quality of life (QoL) of family members, by performing a systematic search of the literature. Fifteen papers were identified, describing the creation and validation of nine instruments. Four of them concerned atopic dermatitis (Dermatitis Family Index, DFI; Parents' Index QoL Atopic Dermatitis, PiQoL-AD; QoL in primary caregivers of children with atopic dermatitis, QPCAD; Childhood Atopic Dermatitis Impact Scale, CADIS), two measured the impact of psoriasis in family members (Psoriasis Family Index, PFI; FamilyPso), one the impact of epidermolysis bullosa (Epidermolysis Bullosa Burden of Disease, EB-BoD), one of ichthyosis (Family Burden Ichthyosis, FBI), and one was generic for dermatological conditions (Family Dermatology Life Quality Index, FDLQI). The European Academy of Dermatology and Venereology quality of life taskforce recommends that the impact of a skin disease on family and caregivers should be measured as part of any thorough evaluation of the burden of a disease. Guidelines are given to choose the most appropriate instruments.
Introduction
Skin conditions may have an impact not only on the patient's life, but also on the lives of family members and caregivers. 1 Basra and Finlay proposed the concept of 'the Greater Patient' 2, 3 to describe the group of people who are close to a patient, and whose lives are therefore also affected by the patient's disease. The patient is at the centre of a web of relationships, which have to be taken into account when planning care. This is particularly true when the patient is a child, for example with atopic dermatitis, 4, 5 where family members are burdened with time-consuming treatment regimens and dietary and household changes, as well as financial impact. However, the family members of adult patients with chronic skin disease may also experience practical and psychosocial consequences. Finlay 6 defined three dimensions of skin disease burden: 'now', 'long term' and 'family', the first two concerning the patient, while the third dimension is the burden on the partner, family members and caregivers. In the last decade, there has been growing interest in this 'third dimension'; however, the physical, psychosocial and economic impact of skin conditions on informal caregivers is still often unrecognized or underestimated. Only a few specific instruments have been created to measure this impact. The aim of this study was to identify and describe the instruments that measure the impact of a patient having a skin disease on the quality of life (QoL) of family members, by systematically searching the literature. On behalf of the European Academy of Dermatology and Venereology (EADV) Taskforce on Quality of Life, we evaluated these instruments using standard criteria, to provide guidelines for their use.
Materials and methods
A systematic search of the literature was undertaken to identify current instruments for assessing QoL in families and caregivers of patients with skin conditions.
Data source and search terms
The MEDLINE database (using PubMed) was searched. The review covered the time period up to 31 December 2016. The following structured search terms were developed using PubMed guidelines and MESH terms and were used in the database search: (dermatol* OR skin) AND (quality of life OR life quality) AND (caregiver OR carer OR family OR familial OR parent OR partner OR proxy).
Selection procedure
The titles and abstracts resulting from this search were screened for relevance. The full-text articles were obtained for all titles/abstracts that appeared to meet the inclusion/exclusion criteria or where there was any uncertainty. The full-text articles were then screened.
The references given in the included articles were checked to identify other relevant articles. We only selected articles describing instruments that were designed specifically for dermatological conditions.
Selection criteria
The following articles were included: (i) articles that identified a technique (tool, instrument or questionnaire) for evaluating QoL and family reported outcomes in families, partners or caregiver of patients with skin disease; (ii) articles that assessed the performance of these QoL instruments; (iii) articles in the English language.
The following articles were excluded: (i) articles related to general (not specific for dermatology) QoL measures designed to assess QoL of family, partner, caregiver or carer of patients; (ii) articles describing only the use of specific measures designed to assess QoL of family, partner, caregiver or carer of patients with skin conditions; (iii) reviews on the topic; (iv) articles describing instruments for which an English translation is not available.
Evaluation criteria
Instruments were analysed according to the criteria used by Both et al.
7 (Table 1) . A score is given to the different properties that a measurement instrument should have, that is, validity, interpretability, reliability, structure, responsiveness, item bias, cultural issues, respondent and administrative burden, and alternative forms. Each instrument was independently assessed by two authors (a different combination of authors for each instrument) and reviewed by FS. Discrepancies were discussed until an agreement was reached.
Check of search completeness
Any published new measure for family impact of skin disease will likely cite articles describing previous methods of measurement. Therefore, articles that cited the original descriptions of the Dermatitis Family Index (DFI), Family Dermatology Life Quality Index (FDLQI), Childhood Atopic Dermatitis Impact Scale (CADIS), Parents' Index of Quality of Life in Atopic Dermatitis (PIQoL), Measure of quality of life in primary caregivers of children with atopic dermatitis (QPCAD) and Psoriasis Family Index (PFI) were identified on Google Scholar and checked to ensure that no other dermatology-specific measurement methods had been missed.
Results
The first PubMed search (December 2016) identified 862 papers. From these, we selected 60 papers, by reviewing each title and abstract (see flowchart, Fig. 1 ). Seven of the papers described general concepts, such as the impact of disease on family members, 1, 8 the Greater Patient concept, 2,3 the three dimensions of skin disease burden (now, long term and family), 6 and the impact of atopic eczema on the family. 4, 5 Some articles concerned the measurement of the impact of a skin disease on family members, but did not use an instrument specifically designed for that purpose. For example, Misery et al. in a study of relatives of patients with atopic dermatitis used the SF-12, the short version of the SF-36, which is a generic instrument used as a population health measure, and the Epworth scale, a self-assessment questionnaire consisting of eight items which evaluate daytime sleepiness. In a study on the impact of haemangiomas in children on their parents, 10 a series of single questions were used but not a structured questionnaire. The Hamilton 2.
Translations 2. Cultural equivalence Has the tool been translated using guidelines?
Has the tool been analysed in a cultural equivalence study?
A: always B: sometimes C: never, not reported A: always B: sometimes C: never
Respondent burden
Is the length and content acceptable to the patient?
A: brief (<15 min) B: long or problems of acceptability C: long and problems of acceptability
Administrative burden
How easy is the tool to administer, score and interpret?
A: simple B: moderate C: complex
Alternative forms
Is the tool available and tested for alternate forms of administration such as interviews in person or telephone, self-administration or computer-assisted interviews. Anxiety Scale and the Beck Depression Inventory have been used to assess depression and anxiety in the caregivers of paediatric dermatological patients. 11 Family dynamics have been specifically investigated in a study of children with atopic dermatitis, 12 using the family APGAR instrument. To describe the impact of cutaneous T-cell lymphoma on family members and how they cope and adjust, Selman et al. 13 conducted semi-structured qualitative interviews and data were analysed thematically using the Family Adjustment and Adaptation Response model as an interpretative framework. Another study was excluded because although the QoL instrument was completed by parents, it actually evaluated the QoL of the child (PedQL-P: 14 Pediatric Quality of Life Inventory Parent Versions). All six of these articles were excluded from further analysis for the reasons given above. Among the 47 remaining papers identified concerning use of dermatological QoL instruments in family and caregivers, one was a review of an instrument, 25 concerned the use of instruments, six described the validation of instruments in different languages and two described instruments in languages other than English. Two more articles were included from a further search using the names of identified instruments, giving a total of 15 papers included in the review.
Records identified through
From these papers, nine measures were identified, described in detail below. The analysis of these instruments, based on the criteria in Table 1 , is given in Table 2 . The main characteristics of the instruments are described in Table 3 .
Of the 862 articles identified, 70 were in languages other than English: French 20 articles, German 14, Spanish 10 and articles in thirteen other languages. We have reviewed the titles and, where relevant, abstracts of these articles. No measurement instrument was described or used in these articles that had not already been identified from the English language publications. As a further check that no measures had been missed, articles identified by Google Scholar that cited the original descriptions of the DFI (330 citations), CDLQI (93), CADIS (81), PIQoL-AD (77), QPCAD (20) and PFI (15) were reviewed. No additional dermatology-specific measurement methods were identified from this review.
Family Dermatology Life Quality Index (FDLQI)
The FDLQI 15, 16 is a dermatology-specific instrument which measures the adverse impact on the health-related QoL of family members of patients with skin disease. The questionnaire was based on information from semi-structured interviews with family members or partners of patients with a variety of skin diseases. A draft questionnaire of 19 items was created, which was tested for face and content validity, and 10 final items were selected. Italian, 17 Persian 18 and Ukrainian 19 versions have been published.
Other articles have described the use of the FDLQI.
20-25
Dermatitis Family Index (DFI)
The DFI questionnaire 26, 27 is a disease-specific measure to assess the impact of atopic eczema on the QoL of the parents and other family members of affected children. An Arabic version 28 and a Ukrainian version 29 have been published. The DFI has been used in many studies. [30] [31] [32] [33] [34] [35] [36] [37] [38] [39] [40] [41] [42] [43] [44] [45] A review of the use of the instrument 46 showed that 26 studies correlated the DFI to other instruments, demonstrating its convergent validity. Internal consistency was demonstrated by three studies, with Cronbach's alpha ranging from 0.85 to 0.90, and test-retest reliability by one study. Fifteen studies demonstrated that DFI scores change in response to changes in the clinical condition of the affected child, thus confirming sensitivity to change. The DFI has been translated from English into 17 languages. Some studies used modified versions of the DFI.
47-49
The Parents' Index of Quality of Life in Atopic Dermatitis (PIQoL-AD)
The PIQoL-AD 50,51 aims to give information on the impact, caused by childhood atopic dermatitis, on the QoL of the caregiver of affected children, aged 8 years or younger. The instrument was developed in several different countries simultaneously, starting from qualitative interviews. Rasch analysis was applied, and items were removed from the initial 45-item draft of the instrument in order to minimize misfit and redundancy and to ensure the unidimensionality of the scale. A final version of 28 items was obtained. A change of 2-3 PIQoL-AD points over time could be considered meaningful. The instrument has only been used in a few studies.
52,53
Measure of quality of life in primary caregivers of children with atopic dermatitis (QPCAD)
The QPCAD 54 is a self-report questionnaire to evaluate the QoL in the past week of primary caregivers of a child with atopic dermatitis. The preliminary QPCAD was created using semi-structured interviews and consisted of 85 items grouped into seven domains. The number of items was reduced to 19 on the basis of their meaning, then to address the floor effect, and finally using factor analysis. This instrument has only been used in the Japanese version. A short version is available.
55
Childhood Atopic Dermatitis Impact Scale (CADIS)
The CADIS 56,57 measures the effects of atopic dermatitis on the QoL of affected children younger than 6 years and their families. A prototype 62-item instrument was developed from a conceptual framework based on data from a literature review and from directed focus sessions with experts and parents. Item reduction was performed using Rasch analysis and a shorter 45-item version obtained. The CADIS is responsive to clinical changes in atopic dermatitis and correlates well with the SCORAD score.
Psoriasis Family Index (PFI)
The PFI 58-60 is a disease-specific instrument to measure the secondary impact of psoriasis on the health-related QoL of family members of psoriasis patients. The questions were based on Table 2 Evaluation of the family quality of life questionnaires according to the guidelines given in Table 1 Family 
FamilyPso
The FamilyPso 62 is a questionnaire measuring the impact of psoriasis on partners or family. It was developed on the basis of a literature research and qualitative interviews with family members. It is possible to calculate a total score, which has high reliability. It has good convergent validity, being strongly correlated to the FDLQI (r = 0.77). In comparison with the PFI-14, the FamilyPso has a greater focus on the emotional aspects of living with affected family members.
Epidermolysis Bullosa Burden of Disease (EB-BoD)
The EB-BoD is a disease-specific questionnaire assessing the burden on families of children with epidermolysis bullosa (EB). 63 It consists of 20 items. The questionnaire showed high internal consistency, with Cronbach's a = 0.90, and the intraclass correlation coefficient was 0.97. The EB-BoD score correlated with the mental scale of the SF-12, showing convergent validity, and EB-BoD was able to discriminate among the different clinical subtypes of EB. Sensitivity to change was not tested.
Family Burden Ichthyosis (FBI)
The FBI 64 is a questionnaire designed to specifically measure the burden on families of patients affected by ichthyosis. It correlates with the mental scale of the SF-12, showing convergent validity. The five dimensions of the FBI were significantly correlated with the severity score. The questionnaire was created in French and translated into English according to good practice, including cross-cultural validation.
Other questionnaires
A 22-item German questionnaire for parents of children with atopic eczema (Fragebogen f€ ur Eltern von Neurodermitis kranken Kindern; FEN) has been developed 65 and used. 66 The FEN includes four subscales: 'aggressive behaviours towards scratching' (eight items), 'protective behaviour' (seven items), 'control of scratching' (four items) and 'negative experiences with the treatment' (three items). High total scores represent high parental strain resulting from atopic dermatitis. 'Fragebogen zur Lebensqualit€ at von Eltern neurodermitiskranker Kinder' (Quality of life in parents of children with atopic dermatitis) 67 is another German instrument, used by von R€ uden et al. 68 and used in another study, with the name of 'QoL in Parents of Children with Atopic Dermatitis' (PQoL-AD). 69 It consists of 26 items, which can be divided by factor analysis into five interpretable subscales: psychosomatic well-being, effects on social life, confidence in medical treatment, emotional coping and acceptance of the disease. Convergent validity has been tested. The questionnaire is able to highlight differences between parents of children with varying degrees of disease severity, which is a prime indicator of clinical relevance. The questionnaire has shown high intraclass coefficients for test-retest reliability. The reliability of the subscales was medium to high, based on a Cronbach's alpha of between 0.57 and 0.90. The intercorrelations of the dimensions are moderate (0.20-0.63), which suggests that each dimension gives independent information on the various aspects of QoL.
Discussion
There is an increasing interest in the impact of skin conditions on family members and caregivers of patients. New instruments have been created to assess this often hidden aspect of the burden of skin disease. On reviewing the literature to identify the measurement instruments that are currently available, we found nine main instruments. Four of these were designed for use in atopic dermatitis. As this disease generally affects children, who need to be taken care of, the burden that atopic dermatitis has on caregivers was an obvious first area on which research was focussed. The first questionnaire on family burden was the DFI, which has since become the most used and most widely translated. Over the same period, two German questionnaires (FEN and PQoL-AD) were created, then the PiQoL-AD, followed by the QPCAD and the CADIS. These last instruments have been used in very few studies. In general, the validity and reliability of the instruments concerning atopic dermatitis have been appropriately addressed; however, some of their properties still need to be evaluated. In particular, no information has been published concerning interpretation of scores for any of these instruments, for example score banding descriptors or minimal clinically important score difference to aid interpretability of score change. Such information is particularly important to make measures useful clinically by giving meaning to scores and to their change over time. Rasch analysis, for item selection and to test unidimensionality, was performed in the development of three measures, the PiQoL-AD, the CADIS and the PFI-14: in the development of the other questionnaires, items were selected by factor analysis. Cultural aspects were generally not addressed, although they should be considered, especially as the instruments were created in and used in different countries. For example, the QPCAD was created in Japan, and the authors emphasized 54 that some cultural differences are present compared to instruments such as the DFI. Items related to financial demands and leisure were excluded from the final version of the QPCAD, because in Japan, it is taken for granted that parents will make sacrifices for their children, and medical expenses are covered by national health insurance. As a further reassurance that this review has not missed any relevant dermatology-specific measurement methods, two systematic reviews did not identify any other methods. 39, 70 Although the concept of 'family' is apparently self-evident, in reality it is difficult to define and the concept differs between different cultures and has also been changing with time. 1 The measures identified in this study were all designed to measure the impact 'of having someone in the family with a skin condition' on specific individuals. None of the measures were designed to assess the overall burden on the family unit (the total Greater Patient), although the names of the measures may be wrongly interpreted as suggesting this. There is also a difference in the meaning of 'caregiver' and 'family member': a family member might or might not also be a caregiver, and a caregiver might or might not also be a family member. Even though a sick child necessarily involves the lives of people close to the child, the concept of the Greater Patient 2,3 can be applied to all patients, as every human being is the centre of a web of relationships. Based on this assumption, Finlay et al. created the FDLQI, an instrument which measures the adverse impact on the health-related QoL of family members of patients with any skin disease. The advantage of a dermatologyspecific instrument is that it may be used in all dermatological conditions, and it allows comparisons among skin diseases, although to compare the impact on family members of a skin disease with a non-skin disease, a generic measure that can be used across all of medicine, such as FROM-16, 71 would need to be used. So far, the FDLQI has been used in family members of patients with psoriasis, 23, 25 vitiligo, 24 epidermolysis bullosa, 17 leg ulcers, 22 atopic dermatitis 20 and to measure the effect of cosmetic camouflage. 21 Validity, reliability and responsiveness of the FDLQI have been extensively studied. It can be completed very quickly, as it has only ten items, and it has been translated into several languages. However, score descriptor categories and meaning of score change have still to be defined. More recently, to gain more information on the impact of a specific skin condition on family and caregivers, disease-specific instruments have been developed. These include the PFI and the FamilyPso for psoriasis, the EB-BoD for epidermolysis bullosa, and the FBI for ichthyosis. Up to now, they have been rarely used, and many of their properties still need to be evaluated. However, they may potentially be useful to detect the specific impairment due to a particular disease, and so it is important to be aware of their existence. Family member QoL instruments designed and validated for use specifically in one disease should not be used in a different skin disease, as the impact of different diseases may have subtle differences. 8 This paper follows three papers published by the EADV Taskforce on Quality of Life: the first concerned measurement instruments in adult patients with skin disease, 72 the second concerned the measurement of health-related QoL in children with skin disease 73 and the third described the potential benefits of measuring QoL in routine clinical practice. 74 One aim of the Taskforce is to outline principles for the measurement of healthrelated QoL in dermatological research and practice. In the first paper, 69 the Taskforce described the psychometric properties which an instrument should meet to be used in clinical research or practice, that is scale structure, reliability, validity and responsiveness. Family QoL instruments should obviously also meet the same criteria. We have identified satisfactory aspects of validation of some generic and disease-specific instruments, but for most instruments, various aspects of validation still need to be studied. We did not identify any information concerning the use of these measures in routine clinical practice. However, it is potentially possible that the use of such measures in certain clinical situations might be of benefit, as has been suggested concerning the routine use of QoL measures designed for patients. 74 
Conclusions
This review has identified nine instruments that are designed to measure the impact on the lives of family members, partners and carers of having someone in the family with a skin disease. The ability to measure this largely hidden impact is the first step in being able to more fully understand the impact. This has the potential to encourage the development of strategies to address these issues and support those affected, and to measure the effectiveness of attempts at intervention.
EADV Task Force on Quality of Life recommendations
The EADV Taskforce on Quality of Life makes the following recommendations concerning the instruments measuring healthrelated QoL in family and caregivers of patients with skin disease: 1 The measurement of the impact of a skin disease on family and caregivers should be included in a thorough evaluation of the burden of the disease. 2 To choose the most appropriate instrument, it is important first to have clarity in the aim of a study. If the aim is to have details on the impact of a particular skin disease, a disease-specific questionnaire should be chosen. On the other hand, use of a generic instrument will allow comparison of the impact of a particular disease with the impact of other diseases. 3 Before using an instrument, it is important to verify whether a validated translated version exists for the population to be studied. Otherwise, the study may be an opportunity to validate a new translated version, following standard validated translation guidelines. 4 Before using an instrument for research, it is important to verify whether properties such as scale structure, validity, reliability and responsiveness have been evaluated. If not, consider whether any of these properties could be evaluated in the proposed new study.
